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Objective: To investigate the potential relationship between
life events and injury among high school football players.

Design and Setting: This was a prospective cohort study.
We collected athlete-exposure and injury data through 2 con-
secutive seasons at 13 high schools. Injury data consisted of
injury status, frequency, severity, practice versus game, time of
season, and total time lost from football participation. A life
event survey was administered at the end of each season to
obtain total, negative, and positive life event scores.

Subjects: A total of 331 varsity high school football players.
Measurements: Data collected included athlete exposures,

injury reports, and life event surveys. Statistical analysis was
completed using the Wilcoxon rank sum W test, the Pearson x2

test using an iterative proportional fitting procedure, and contin-
gency x2 test.

Results: Total and negative life change measures signifi-
cantly affected injury status and frequency of injury (P , .05).
However, they did not reflect differences in severity of injury or
time lost due to injury, and the positive life change measure
was not associated with significant differences for any injury
factor (P . .05). Preseason injury rates were significantly higher
than season and playoff injury rates (P , .05).

Conclusions: High school football players who experience
high degrees of total and negative change were at greater risk
of becoming injured and of sustaining multiple injuries. Playing
situation and time of season also affected risk of injury.
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Stress has been defined as any disruption, change, or ad-
justment in a person’s mental, emotional, or physical
well-being caused by an external stimulus, either phys-

ical or psychological.1,2 It has long been recognized that the
stress produced by life events has a bearing on emotional
health in people of all age groups.1 However, prolonged stress
or stressful events have recently been observed to have an
effect on physical health as well.1,3,4

In 1988, Andersen and Williams5 proposed a theoretical
model that explained the relationship between stressful events
and occurrence of injury. Previous researchers had not consid-
ered the complex relationship between potentially stressful
athletic situations and resulting injury. This model was de-
signed to illustrate this relationship. Williams and Andersen
updated the model in 1998 to more clearly illustrate the rela-
tionships among the contributing factors (Figure).6

At the core of the model is the stress response to potentially
stressful situations.5,6 This response is similar to that described
in previous models1,2 but is divided into 2 aspects. The first
aspect is the cognitive appraisal of the situation: the demands,
resources, and consequences of the situation. The second as-
pect of the stress response is the physiologic and attentional
responses: increased general muscle tension, narrowing of the
visual field, and increased distractibility.

Prolonged stress can lead to chronic muscle tension as a
form of direct defense.1,5 This is a result of the constant tens-
ing of the muscles in the attempt to guard the body from the
stressor. The increased muscle tension can lead to tension
headaches, migraine headaches, and backaches.1,2 Generalized
peripheral muscle tension may leave an athlete more suscep-
tible to muscle strains. Williams et al7 reported that individuals
with high life stress experienced greater peripheral narrowing
(awareness of activities surrounding an athlete) and trait anx-
iety when placed in a stressful, dual-task laboratory situation.
This increased peripheral narrowing is potentially hazardous
when an athlete is placed in a high-stress, high-risk activity
such as football. Lysens et al8 argued that stress related to life
change may lead to a potentially dangerous blocking of adap-
tive responses in risky situations.

The Andersen and Williams5,6 model differs in its descrip-
tion of the stress-injury relationship because of its consider-
ation of individual factors, such as personality traits, history
of stressors, and coping resources, which may alter or affect
the stress response. This model indicates that individual factors
will determine the severity of the stress response to a particular
situation,5,6 which may then increase an athlete’s risk of being
injured.9

The relationship between life events and incidence of injury
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A model of stress and athletic injury. Reprinted by permission.6

has been studied extensively in collegiate football players.10–13

However, to our knowledge, only Coddington and Troxell14

have examined the relationship between life events and high
school football. Their study was limited by 3 factors. The first
factor was the size of the sample (n 5 114). The second prob-
lem occurred in the reporting of injuries. The coaches were
responsible for injury reporting, as opposed to qualified per-
sonnel such as certified athletic trainers (ATCs) or physicians.
The third factor was that the researchers used a general life
event questionnaire rather than a questionnaire designed for an
athletic population. The authors stated in the study that its
results should only be considered as a pilot study.14 However,
it appears that no researcher has attempted to follow up this
pilot study.

The primary purpose of our study was to assess whether
the stress-injury relationship identified in collegiate football
players also existed in the high school setting. A secondary
goal of the study was to further reveal factors predisposing
high school football players to injury.

METHODS

Experimental Design

We collected data prospectively during the 1995 and 1996
football seasons. At the end of the season, each athlete com-
pleted a modified Life Events Survey for Collegiate Athletes
(LESCA).15 The independent variable for this study was the
score on the modified LESCA. The modified LESCA was an-
alyzed according to the number of events the athlete reported
having occurred during the previous year and the effect the
events had on the athlete. Totals were calculated for the cu-
mulative effect of negative events, positive events, and all
events. The dependent variables were the injury data points.

Subjects

Subjects were members of the varsity football teams from
13 high schools in 4 counties in Florida. These schools were
chosen due to the availability of ATCs to aid in injury data
collection. The schools ranged in size classification from 2A
to 6A. Class 1A schools were not included because they do
not sponsor football programs. The University of Florida In-
stitutional Review Board approved this study. The study was
explained to all eligible participants, and informed consent was
obtained from those athletes willing to participate. Parental
signatures authorizing participation were required for minor

athletes. A total of 331 athletes in grades 8 through 12 chose
to participate.

Instruments

The life events questionnaire used in this study was a mod-
ified version of the LESCA,15 which was initially designed by
Petrie in 1992. Sixty-nine questions were chosen from an ini-
tial master list of 109 events based on frequency of agreement
among expert raters. The interrater agreement was 0.81 for
those events considered most relevant to collegiate athletes.15

Test-retest correlations were significant (P , .001) at 1 week
and 8 weeks for all 3 life stress scores, indicating reliability
of the measure.15

The LESCA was modified, with permission from the author,
to make it appropriate for use with a high school athletic pop-
ulation. The scale was reviewed by ATCs working with high
school athletes and by high school athletes who would not be
a part of the study. Further refinements were made based on
their input. After the modifications, 3 faculty members at the
University of Florida reviewed the scale and determined it to
have face validity.

The modified LESCA consisted of 65 general and athletic
specific life events. The instructions call for the athlete to
check each event experienced during the last year and indicate
the overall effect of the event on his life. Effect is rated on a
scale from 24, indicating an extremely negative effect, to 14,
indicating an extremely positive effect. The modified LESCA
was analyzed according to the number of events that occurred
to an athlete and the effect the events had on the athlete. The
survey was scored according to the instructions for the original
survey.15 Negative and positive life event scores were calcu-
lated by summing the effect scores of those events rated un-
desirable (negative) and desirable (positive). Adding the ab-
solute values of the negative and positive scores determined
total life event scores.

Procedures

At the beginning of preseason practices, a roster was made
and each athlete was assigned a subject number, which was
known only to the ATC at each site. Each school was assigned
a code number. The combination of the school code and the
subject number formed the subject identification number. The
subject identification number was the only form of identifi-
cation on the participation logs, life event survey, and injury
questionnaire.

Throughout the season, the ATC at each site tracked athlete
exposures (AEs) and injury data. Athlete exposure was defined
as any situation, either game or practice, in which the athlete
was at risk for injury.16 Athlete exposure logs were completed
each day, indicating the level of participation for each athlete.
These levels included full participation, present but not partic-
ipating, and not present.

We defined injury as any condition treated by the ATC that
required modification of participation for the remaining time
in the same practice or game or that resulted in the athlete’s
inability to participate in football for at least 1 day after in-
jury.9,13 All head injuries and dental injuries were reported,
regardless of their effect on participation. Severity of injury
was defined by 2 methods. The first definition was based on
time lost,17 and the second used anatomical structure dam-
age.18 A follow-up injury questionnaire was completed for all
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Table 1. Injuries in Practices and Games

Games Practices x2

Observed injuries
Adjusted expected†

78.00
27.37

87.00
137.64

112.37*
NA‡

*P , .05.
†Expected frequencies were adjusted to account for differences in
athlete exposures.
‡NA indicates not applicable.

Table 2. Injury Frequency in Preseason, Season, and Playoffs

Preseason Season Playoffs x2

Observed injuries
Adjusted expected†

50.00
39.26

112.00
118.18

3.00
7.55

6.01*
NA‡

*P , .05.
†Expected frequencies were adjusted to account for differences in
athlete exposures.
‡NA indicates not applicable.

Table 3. Life Change Groups for Injured and Uninjured Athletes

Life Change
Groups Injured Uninjured Total x2

Total
High
Low

73
48

101
109

174
157

4.61*

Negative
High
Low

71
50

96
114

167
164

5.16*

Positive
High
Low

68
53

107
103

175
156

0.84

*P , .05.

incidents fitting this definition of injury. These questionnaires
were completed only for injuries that were directly attributable
to football participation.

At the end of each season, participants were asked to com-
plete the modified LESCA. Standardized instructions were
read to the participating athletes by the ATC at the site. When
the athlete completed the scale, he placed it directly into an
envelope, which maintained confidentiality. Only the research-
er viewed the results of the surveys.

Statistical Analysis

The independent variable for this study was the score on
the modified LESCA. Three levels of this variable were ana-
lyzed: overall negative, positive, and total life change scores.
The third level (total score) is a combination of levels 1 and
2. The dependent variable was injury status. The number of
levels varied with the injury factor being analyzed. Levels in-
cluded injured or uninjured, frequency of injury, severity of
injury, and total time lost from participation due to injury.

Injury rates were calculated by dividing the number of in-
juries by the number of exposures and multiplying by 1000.
These rates were calculated for the total sample and for the
entire season. We used the Pearson x2 test for comparison of
injuries that occurred in practices and games and time of injury
within the season. To adjust for differences in AEs, expected
frequencies were generated through an iterative, proportional-
fitting procedure.19 Expected frequencies were adjusted be-
cause of the difference in the number of practice and game
exposures and the different numbers of AEs experienced by
each athlete.

We used descriptive and inferential statistics to assess injury
frequencies and severities. Descriptive analyses included in-
jury history, injury severity, mechanism of injury, time lost
due to injury, and playing situation (game versus practice).
Comparative analyses were conducted between athletes with
high and low degrees of negative, positive, and total life
change. Athletes were placed in high and low life change
groups according to the reported score in relation to the me-
dian score.

The Wilcoxon rank sum W test was used to identify possible
differences in the life event scores for injured and uninjured
athletes. This test ranks the individual survey scores and then
looks at differences in relation to the mean ranks rather than
the scores themselves. We chose this test to eliminate the effect
of outlying scores. Athletes were then divided into high and
low life change groups based on their life change score in
relation to the median score. The median was also chosen to
eliminate the effect of outlying scores. These subgroups were
analyzed by a contingency x2 test20 to determine differences
for injury factors. These factors included injury status, fre-
quency of injury, severity of injury, and total time lost during
the season due to injury. All hypotheses were tested in the null
form. Data were analyzed with the level of significance set at
P , .05 using the Statistical Package for the Social Sciences
for Windows (version 6.1, Chicago, IL).

RESULTS

A total of 165 injuries were sustained by 121 (36.6%) of
the 331 subjects who experienced 21 054 AEs throughout 2
seasons. The total injury rate for this study during the 1995
and 1996 seasons was 7.84 injuries per 1000 AEs. Of the 165

injuries reported during the study, 87 occurred in practice and
78 occurred during games. Practices had an injury rate of 4.95
injuries per 1000 AEs, whereas the game rate was more than
4 times higher, at 22.34 injuries per 1000 AEs. The x2 analysis
revealed a significant difference between the observed and ex-
pected injury frequencies (P , .05, Table 1). This difference
appears attributable to the increased game injury rate when
adjusted for AEs. Although accounting for only 16% of all
AEs, games were responsible for 47.3% of all injuries.

We analyzed time of injury during the season to determine
if injury rates increased toward the end of the season. We
speculated that the increased stress of late-season games might
lead to higher injury rates. However, we found no significant
differences between incidence of injury during the first and
second halves of the season (x2 5 3.76, P . .05). Analysis
comparing preseason, season, and playoff injury rates revealed
significant differences (P , .05, Table 2), apparently attrib-
utable to the preseason injury data. The preseason injury rate
was 9.98 injuries per 1000 AEs, compared with the season
and playoff rates, which were 7.43 and 3.1, respectively.

Of the 121 injured athletes, 89 (73.6%) sustained only 1
injury, 23 (19.0%) sustained 2 injuries, and 9 (7.4%) were
injured 3 or more times during their season. The total and
negative life event scores affected the athlete’s injury status
(injured or uninjured) and injury frequency. The Wilcoxon
rank sum W and contingency x2 tests each indicated that those
athletes with higher degrees of total and negative life change
were more likely to become injured (P , .05, Table 3). Ath-
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Table 4. Frequency of Injury in Relation to Life Change Groups

Life Change
Group Uninjured One Injury

Multiple
Injuries Total x2

Total
High
Low

101
109

50
39

23
9

174
157 6.93*

Negative
High
Low

96
114

50
39

21
11

167
164 6.00*

Positive
High
Low

107
103

48
41

20
12

175
156 1.54

*P , .05.

letes in the high life change groups appeared more likely to
sustain multiple injuries (P , .05, Table 4). Similar results
were not observed for the positive life event data.

For the purposes of this study, we defined injury severity
in 2 ways. The first definition was based on anatomical struc-
tural damage.18 The second definition used time lost from par-
ticipation due to injury.17 Analysis did not reveal significant
differences in severity of injury between the low and high life
event score groups for total, negative, or positive life change
(P . .05).

We hypothesized that the life event score would signifi-
cantly affect an athlete’s chance of becoming injured and his
chance of sustaining multiple injuries. If this were true, we
expected that injured athletes in the high life change groups
would miss more time during a season because of injury than
athletes in the low life change groups. Athletes were placed
in 3 groups based on total time lost: athletes missing 1 to 5
days, 6 to 10 days, or more than 10 days of participation.
These groups provided sufficient data points in each cell.
Comparison of the high and low life change groups for total,
negative, and positive life change revealed no significant dif-
ferences in total time lost (P . .05).

DISCUSSION

Each year, more than 3 million high school students ac-
tively participate in boys’ sports programs.21 This number
does not include students participating in city, county, or oth-
er recreational leagues. In 1994, 13 877 schools had compet-
itive football teams, accounting for 955 247 participants.21

Football participants accounted for almost one third of all
boys’ sports participants. In 1994, Florida alone reported 374
schools with football teams and 29 911 participants. Similar-
ly, football accounted for almost one third of the 102 775
boys’ sports participants for the year.22 Despite extensive re-
search on college athletes, relatively little literature is avail-
able with respect to this large population of high school foot-
ball players.

The significance of this study lies in the identification of a
stress-injury relationship in the high school football player.
This finding is an important step that must be taken in the
process of assessing variables that may be moderated to pre-
vent injury, but it does not constitute the entire story.

The stress-injury model has 3 components: the stressor, the
stress response, and the injury.5,6 The key to prevention is
modifying 1 of the components of the model. In this type of
prevention, it is almost impossible to prevent the stressor from
occurring, and it is not feasible to remove the athlete from

practice or games because of fear of injury. Therefore, the
research and focus must be on the stress response. Once the
stress-injury relationship was identified in college-aged sub-
jects, researchers continued studies to identify means of alter-
ing the stress response, such as improving coping skills, in-
creasing social support, and moderating personality traits.
Injury prevention methods can be developed for these issues
in the stress-injury response.

Current Research

The current game-practice data support previous football ep-
idemiologic research. DeLee and Farney,23 Prager et al,24 Hal-
pern et al,25 and Zemper26 all reported that athletes were at
greater risk of injury during games than practices; however,
previous authors of studies of life events and incidence of
injury have not reported data regarding time of injury. This
difference may be related to the fact that games are a more
stressful exposure situation than are practices. The stress of
game situations, in addition to preexisting stress levels, may
make athletes more susceptible to injury. Although full-contact
practices are common in football, the intensity of the contact
often does not equal that in games. If the athlete is not focused
on the task at hand, he may be more likely to become injured
in a game, which is even less controlled than a full-contact
practice. Finally, the stress response of peripheral narrowing
could be particularly dangerous in game situations. The nar-
rowing of the field of vision could leave the athlete at greater
risk of being injured because he is not as aware of the situation
surrounding him.

We did not find significant differences in injury frequency
and rate when comparing the first and second halves of the
season. However, when comparing preseason, season, and
playoff data, a significant difference was noted, most likely
related to the preseason injury rate and the week 2 data. In
this study, week 2 had both the highest frequency of injury
(n 5 25) and the highest injury rate (16.19 per 1000 AEs).
The reason for this was probably more related to conditioning
than to stress. The high schools participating in this study limit
the first 3 days of week 1 to no pads and no contact. Therefore,
only the last 2 days of week 1 place the athlete in a full-
contact, high-risk situation. During week 2, athletes are prac-
ticing in full pads and frequently practice 2 or 3 times a day.
Many athletes do not participate in summer conditioning and
are, therefore, out of shape and possibly at greater risk of
injury.5 However, this can also be viewed from the aspect of
stress and injury. Except for the first 3 days, preseason prac-
tices are typically very fatiguing. Coaches are concerned with
the teaching and practicing of plays and exposing the athletes
to situations that will be experienced throughout the year.
Coaches typically expect the athletes to learn a great deal in
a short amount of time. The athlete’s appraisal of the demands
of these stressors and methods of modifying the stressors could
affect the incidence of injury.

The life stress injury data from this study agree with pre-
vious research findings in collegiate football players.10–13

These authors reported that athletes with high degrees of life
change were more likely to become injured than those with
low levels. Of the 121 injured athletes in this study, 73 athletes
(60.3%) reported total life events scores above the median
score.

Our study does not support the only previous study to our
knowledge that was conducted with high school football play-
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ers. Coddington and Troxell14 noted significant relationships
between injuries and those athletes scoring high on the object
loss score of the Life Event Scale for Adolescents. However,
they did not report an association between injury and the over-
all life event score. Possible reasons for this are related to the
limitations mentioned earlier: small subject population, injury
reporting by coaches, and use of a generalized life event mea-
sure. Our study was designed to improve on each of these
limitations.

Petrie,15 in his study of college gymnasts, reported that ath-
letes with higher life event scores experienced more minor
injuries than athletes with lower scores. The current study data
regarding severity of injury support the findings of Cryan and
Alles,13 who reported that athletes with higher stress scores
were not at greater risk of sustaining a serious injury. In our
study, frequencies and rates of severity for the high life change
group were not significantly different than those for the low
life change group. They were also consistent with the total
population. Our results appear to indicate that life event scores,
although related to the chance of becoming injured and the
chance of sustaining multiple injuries, are not related to the
severity of the injury sustained.

This study’s results regarding frequency of injury were
also supported by the research of Cryan and Alles.13 These
authors reported that athletes in a high stress score group
were more likely to become injured 1 or 2 times during the
football season but not 3 or more times. They concluded that
those athletes with a high degree of life change were more
susceptible to multiple injuries during the season. One his-
torical factor that acted directly on the stress response is pre-
vious injuries.5,6 An individual’s past stressors directly influ-
ence the stress response to potentially stressful athletic
situations. In the model of stress and athletic injury,5 one
component of ‘‘history of stressors’’ is previous injury. A
previous injury predisposes the athlete to reinjury; however,
research suggests that the history of injury acts on the stress
response, which can also predispose the athlete to a new in-
jury.

Petrie15 reported that athletes with higher negative life event
scores missed significantly more days because of injury than
those with lower scores. Our data did not support this conclu-
sion. This difference is likely attributable to the variant and
individual nature of injury. The amount of time lost due to an
injury relies on many factors, such as the nature of injury,
severity, position of the athlete, and individual rates of heal-
ing.27 All of these factors interact, making it difficult to de-
termine which is most directly influencing the rate of return
to sport.

Limitations of Study

The primary limitation to application of this research is the
lack of reliability and validity data for the modified LESCA.
The original LESCA consisted of 69 general and athletic life
events. Because it was designed for a college athletic popu-
lation, we modified it for use by high school athletes. The
instructions for completion and scoring were not changed. In
total, 4 events were deleted, and 6 were modified to make
the language applicable. As an example of the modifications
made, the original ‘‘Receiving an athletic scholarship’’ was
modified to ‘‘Being recruited for an athletic scholarship.’’
Four questions were deleted because an appropriate modifi-
cation could not be determined. An example of the events

deleted was ‘‘Conflict with roommate.’’15 During the review
for face validity, we believed that the minor nature of the
modifications had not affected the reliability of the original
scale. However, because reliability testing was not performed
on the modified LESCA, we do not know if this is actually
the case.

CONCLUSIONS

Our study helps to establish a stress-injury relationship for
high school football players. The main conclusions that can be
drawn from this study include the following: (1) high school
football players with high levels of total and negative life
stress were more likely to become injured; (2) high school
football players with high levels of total and negative life
stress were more likely to sustain multiple injuries; (3) high
school football players were more likely to become injured in
a game than in practice; and (4) high school football players
were at greater risk of injury during the preseason.

The results of this study are very important to the coach
and athletic trainer, who often serve in multiple roles, includ-
ing teacher, counselor, and friend. The multifaceted roles of
these individuals often mean that they are in the best position
to identify athletes at risk and to help the athletes. They see
the athlete daily and are often aware of problems the athlete
is experiencing. With the identification of the stress-injury re-
lationship and further identification of effective moderating
factors, coaches and athletic trainers will be important links in
the chain of prevention of injury.
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